INTRODUCTION
Angiography is widely used diagnostic method to find the ischemic severity. However, it is limited in its capacity in determining the functional severity of the stenosis [1] . Hence, a functional diagnostic parameter Fractional Flow Reserve (FFR), defined as the ratio of distal pressure to the proximal pressure at maximum vasodilation [2] , at the site of the stenosis, was developed to assess the functional severity of the stenosis. Pijls et al [3] , established a threshold value of 0.75 for FFR, based on which coronary intervention decisions are taken. If FFR is below 0.75, a percutaneous coronary intervention is recommended. FFR is calculated during cardiac catheterization by measuring the pressure values across the stenosis. However, the value of FFR measured during cardiac catheterization doesn't account for the increase in pressure values downstream of stenosis, due to other resistances in coronary circuit, e.g., abnormal microvasculature and functional collaterals, as it cannot delineate the effect of downstream collateral flow or the presence of myocardial diseases.
This study is focused on determining the effect of downstream collaterals on the FFR. In a physiologic representative in-vitro experimental setup, trans-stenotic pressure-flow measurements are recorded and compared without and with collateral flow. Figure 1 shows the representative in-vitro setup. This setup consists of a pulsatile flow pump (Harvard apparatus, WA). The pulsatile waveform is modified to generate coronary pulse shape. Latex rubber tubing is used to simulate the coronary arteries. The left coronary artery (LCA) (ID=4.7 mm) originates from the aorta. A compliance chamber is connected to the LCA to pressurize the system to a physiologic value of 100 mmHg. The LCA is again branched into 
METHODOLOGY

RESULTS AND DISCUSSION
All the flow and pressure values in this section are averaged quantities obtained from three data sets.
Flow: Table 1 shows the collateral flow downstream of the stenotic artery. The collateral flow increases as the diameter of the collateral increases. The hyperemic flow through an LAD with an intermediate stenotic artery (80% area blockage) is 147.3 ml/min, when there is no collateral flow. For partially developed collateral of 1.5 mm dia, the increase in collateral flow is 5.2 ml/min. The collateral flow value further increases to 16.7 ml/min in a fully developed collateral artery. Similarly for a severely stenosed artery (90% area blockage), the hyperemic flow is 113.6 ml/min. The flow through partially developed collateral is 13.1 ml/min, which further increased to 32.9 ml/min in a fully developed collateral. Pressure measurements: The value of FFR is calculated as P d /P a at hyperemic flow, where P d is the pressure distal to the stenosis and Pa is the pressure proximal to the stenosis. Bar graphs in figures 2 and 3 show the increase in the value of FFR with the development of collaterals, for the severe and intermediate stenosis. There is a need to delineate the effect of collateral flow while determining the functional severity of the coronary lesion using an improved functional diagnostic parameter.
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